It is noted that certain common linear wave operators have the property that linear variation of the initial data gives rise to onedimensional evolution in a plane defined by time and some direction in space. The analysis is given for operators arising in acoustics, electromagnetics, elastodynamics, and an abstract system.
Introduction
In this paper we point out an interesting fact concerning three common instances of linear wave propagation (acoustic, electromagnetic, and elastic).
In each case, we consider the initial-value problem in some region of space sufficiently small that the gradients in the data can be taken as constant.
Then the evolution of that data in time corresponds precisely to that produced by one-dimensional waves travelling in some distinguished direction.
In the three instances, this direction is defined 1 by the pressure gradient, by (V x B) x (V ×/_) (not the Poynting vector), and by any vector perpendicular to V × _7. We also consider an abstract system, to which all 2 x 2 systems in a certain class are equivalent.
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Statement of Result
Consider a set of linear partial differential equations in n unknowns and d space dimensions,
A simple wave solution of (1) is a solution of the special form
where _'is a unit vector in the direction of wave propagation, A is the speed of propagation, and f is an arbitrary scalar function. Denote by 8t the subspace of :D containing such data, with _'fixed and A # 0, i.e., the set of data giving rise to one-dimensional wave motion in the direction _.
The evolution operator A that produces Otq from an element of :D is an n × nd matrix whose nullspace Af(A) comprises the set of linearly varying steady solutions to (1). We claim that for some interesting evolution operators, such as those mentioned in the Introduction, an arbitrary dement of 7) can be represented as a sum of elements lying in N" and elements lying in some St, 
Electromagnetics
Maxwells equations in free space, for the magnetic field/_, and the electric field /_, in units for which the speed of light is unity, give rise to
The eigenvalues A1,2,3,4,5,6 are -1,-1,0,0,1,1 andthe non-stationaryeigenvectors are rl= /-, r2= _. , rs= __. , r6= __-, where g, t'are any pair of unit vectors such that g, g,i*form a right-handed orthogonal system.
implying _i, = -(-_ + -1)_'-(-5 + -:)_"
For a solution to exist, both ]3t and /_t must lie in the plane spanned by _"and t, which is the plane normal to _. Then
and we easily find 
Elastodynamics
The equations governing elastic waves in a uniform isotropic medium are of the form (1) with q = (_,p,_)r where _ is the velocity, p is the trace of the strain tensor, and 0_ forms the /.
(17)
From this we observe that _t lies in the plane spanned by g, _, so that _'must be chosen normal to _t = curl9. For any such choice of _,
An Example with no Solution
The following is based on a suggestion of Jonathan Goodman (Courant Institute, NYU). Consider a system comprising two copies of the acoustic equations, with unknowns (gl, pl, v2,p2).
The resulting one-dimensional wave problem has a solution only for data with _l,t II _2,t- 
